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摘  要 
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Aimed at production of valuable chemicals from biomass, this dissertation 
studied the sorbitol production from the hydrogenation of cellulose and cellobiose, a 
model molecular of cellulose, over Ru/CNT catalysts and the methyl glucoside 
formation through the methanolysis of cellulose in methanol over acid catalysts.  
Cellulose samples with different crystallinities (33-85%) were prepared by 
treating a commercial cellulose (crystalline, 85%) with phosphoric acid under 
different conditions. Supported different metal catalysts and Ru catalysts supported on 
different supports were examined for the conversion of cellulose with a crystallinity 
of 33% in water medium in the presence of hydrogen. The carbon nanotube 
supported- Ru catalyst (Ru/CNT) was found to be the most effective for the formation 
of sorbitol. A 40% yield of hexitols (including 36% of sorbitol) could be achieved 
over the Ru/CNT catalyst for the conversion of the commercial cellulose (crystalline, 
85%), and this yield was the highest one reported to date for the direct conversion of 
cellulose into sugar alcohols. NH3-TPD and H2-TPD characterizations suggested that 
plenty of acid sites and unique hydrogen species over the Ru/CNT were important for 
sorbitol formation through hydrolysis and hydrogenation of cellulose.  
As a model reaction for cellulose transformation, hydrogenation of cellobiose in 
water medium over Ru/CNT catalysts was studied. The conversion of cellobiose went 
through the following steps: (1) cellobiose was converted into 
3-β-D-glucopyranosyl-D-glucitol via the hydrogenolysis; (2) this intermediate was 
transformed into sorbitol and glucose through the cleavage of β-1,4-glycosidic bond, 
after which glucose was converted to sorbitol rapidly; (3) sorbitol could undergo 
consecutive reactions through epimerization and degradation to form mannitol and 
degradation products such as glycerol. (4) Different from the steps mentioned above, 
a small amount of cellobiose was hydrolyzed firstly, and then converted to sorbitol 
and other products. Ru/CNT catalysts with Ru nanoparticles ranged from 2.4-12 nm 
showed distinct performances in the hydrogenation of cellobiose. The catalysts with 
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